We theoretically investigate the transport properties of bilayer graphene junctions, where the ferromagnetic strips are attached to the middle region of the graphene sheet. In these junctions, we can control the band gap and the band structure of the bilayer graphene by using the bias voltage between the layers and the exchange field induced on the layers. The conductance and Fano factor (F ) are calculated by the Landauer-Büttiker formula. It is found that when the voltage between the layers or the exchange field are tuned, the pseudodiffusive (F = 1/3) transport turns into tunneling (F = 1) or ballistic transport (F = 0). By tuning the potential difference between the layers, one can control the spin polarization of the current.
Introduction
Novel characteristics of the monolayer graphene have been well-studied for a decade [1] [2] [3] . Besides the monolayer graphene, the bilayer graphene has some different features [4] . For instance, the energy spectrum of the bilayer graphene near the Dirac points is parabolic instead of linear as in the monolayer graphene [3, 5, 6] . Also, the controllable electronic band gap is an intriguing feature of the bilayer graphene. This is achievable by applying the external electric field vertically to the graphene sheet or by attaching some materials on one of the layers to induce the potential difference between the layers [7] . These significant features make bilayer graphene a device for future applications in nanoelectronics.
Spintronics is one of the fields in which graphene can be useful. Although theoretical investigations have shown that graphene could be intrinsically ferromagnetic [8] [9] [10] [11] , this has not been observed yet. However, the ferromagnetic feature can be induced in graphene using magnetic proximity effects [12, 13] . In fact, in the presence of the induced exchange field in graphene, the carriers are spin-polarized. Consequently, spin transports in monolayer graphene junction with ferromagnets have been shown to be exotic due to the combined effect of the Klein tunneling and the exchange field [13] [14] [15] [16] [17] [18] [19] . It has been also verified experimentally [20] that gate voltage can tune spin transport.
It has been pointed out in recent experiments that the time dependent current fluctuations [21], so-called shot noise, could unveil the provoking properties of relativistic charge carriers in graphene. Depending on the ballistic or disordered graphene strips [22, 23] , measuring the Fano factor, the normalized shot noise by average current, leads to the different values that are well known as a good tool for identifying the kind of system. It has been reported that undoped monolayer graphene shows pseudodiffisive behavior where the Fano factor F is 1/3 at the Dirac point has the same value as that in the diffusive metal [24] . Interestingly, in the bilayer graphene, the Fano factor remains 1/3 at the Dirac point [25] . Another noticeable property of shot noise is that it persists down at zero temperature, as well. Then, in addition to conductance in the system, we are interested in considering Fano factor that reveals additional sources of information that could not be extracted from conductance: for instance, discreteness of charge carriers [21] . Motivated by the controllable electronic band gap of the bilayer graphene, we examine the spin polarization and the transport properties of the normal/ferromagnet/normal (NFN) junction of the bilayer graphene. Spin polarization of the conductance in bilayer graphene has been reported [26, 27] . Though we consider the same set up as in [26], we mainly focus on the behavior of electron transports by calculating the Fano factor in the presence of a spin-polarized current.
In this paper, we theoretically investigate the transport properties of bilayer graphene junctions, where the ferromagnets are attached on the middle region of the graphene sheet [27, 28] . The attached region acquires the exchange field due to the magnetic proximity effect. The conductance and Fano factor (F) are calculated by the Landauer-Büttiker formula with the four-band Dirac equation in the presence of voltage between the layers and the exchange field. When the voltage between the layers is applied, the diffusive (F = 1/3) transport turns into the tunneling transport (F = 1). In the presence of the exchange field, the transport always shows sub-Poissonian behavior (F < 1).
The rest of the paper is organized as follows. In section 2, we introduce the model Hamiltonian and calculation method. Section 3 is devoted to the analysis of the results. The conclusions are given in section 4.
Formalism and basic equations
Before explaining the setup of the NFN junction, we start from the four-band Dirac Hamiltonian for the bilayer graphene expressed as follows [6, 29] ,
where
Here, the Hamiltonian is written in the basis of the four-component
t with the amplitudes on the A and B sublattices of the first and second layers. μ 1 and μ 2 are the potential of the top and bottom layers, respectively. We fix the potential between the layers to μ 1 = V and μ 2 = −V. t 4 is relatively small and hence neglected in this paper. In the equation above, the eigenvalues of the Hamiltonian are 
